INTRODUCTION
T he European mole cricket, Gryllotalpa gryllotalpa (Linnaeus 1758), is one of the most serious insect pests in turf and field crops in both Turkey and in all over the world [1, 2] . They are burrowing insects and feed on a variety of organisms in the soil. These insects do not attack plants directly, but by tunneling, extended surface tunnels, cause significant damage to grass and crops of gardens, as they chop off any roots encountered when digging [3] .
Nematode-arthropod associations are plentiful and range from beneficial to antagonistic [4, 5] . These associations have been divided into four categories: phoretic (nematodes are transported by an insect), necromenic (nematodes obtain nutrition from insect cadavers), facultative parasitism, and obligate parasitism [6] . Insect parasitism evolves in this sequence, with parasites evolving from non-parasitic insect associates [6] . Nematodes also interact with bacteria in at least three ways such as trophism (nematodes eat bacteria), parasitism (pathogens cause nematode diseases if not resisted), and mutualism (nematodes and bacteria cooperate).
The Oscheius subgenus has been divided into Dolichura and Insectivora groups [7] . Sudhaus & Hooper [7] accepted seven species of member of Rhabditis (Oscheius) subgenus under Dolichura group. R. (O.) dolichura [8] , R. (O.) sechellensis [9] , R. (O.) pseudodolichura [10] , R. (O.) tipulae [11] , R. (O.) dolichuroides [12] , and R. (O.) guentheri [7] gave diagnosis of the subgenus Oscheius [13] of Rhabditis. While in Insectivora group they recognized five known species, R. [17] . Tabassum and Shahina [18] as well as Tahseen and Nisa [19] recognized Oscheius as genus and described Oscheius maqbooli and O. shamimi, respectively.
The aim of the present work was to provide a morphometric and molecular characterization of the nematode, which detected first time in the population of Gryllotalpa gryllotalpa from Turkey during a survey and to contribute to the knowledge of the species.
MATERIALS and METHODS
Nematodes were isolated from G. gryllotalpa adults and nymphs during a survey conducted in 2011 in the Eastern Black Sea Region of Turkey. Collected nymphs and adults stages of G. gryllotalpa were individually placed in plastic boxes (17×11×7 cm) including sterile soil and perforated covers to permit airflow during transit to the laboratory. Subsequently, cadavers were placed in modified White traps to allow nematode emergence according to procedures described by Kaya & Stock [20] . Harvested nematodes (Gg1) were washed three times by sedimentation in distilled water.
For morphometric analysis of isolate Gg1, 20 IJs were randomly selected from G. gryllotalpa cadaver. Infective juveniles were collected for one week after they first appeared from cadavers [21] . The IJs were killed and fixed by hot 4% formalin (60°C) for 2 minutes and kept in this solution for 12 h at room temperature. Fixed nematodes were transferred to anhydrous glycerin and mounted on slides using cover-glass supports to avoid flattening them. Morphological observations were made following the taxonomic criteria by Hominick et al. [22] . Measurements were taken using a Zeiss AxioCam ERc 5s equipped with differential interference contrast optics.
Molecular characterization of the new isolate Gg1 was done by analysis of 18S internal transcribed spacer (ITS) ribosomal DNA sequences. DNA was extracted from IJs using a modified method published by Joyce et al [23] .
ITS region of rDNA of nematode was amplified by PCR in a 50 µl reaction mix containing: 5 µL of the DNA suspension, 5 µL of 10X PCR buffer, 2 µL of MgCl 2 (25 mM), 1 µL of dNTP mixture (10 mM each dNTP), 1.5 U of Taq DNA polymerase, 1 µl of the forward primer TW81: 5'-GTTTCCGTAG-GTGAACCTGC-3', and 1 µl of the reverse primer AB28: 5'-ATATGCTTAAGTTCAGCGGGT-3' and ddH 2 O to final volume [23] . Subsequently, 5 µl of the product was loaded on 1% agarose gel, and a target fragment was purified using a Qiagen Gel Purification Kit (Qiagen Ltd, The Netherlands).
The purified PCR product was cloned into pGEM-T easy vector and transferred to DH10β high efficiency competent cells (Promega, Netherlands), according to the manufacturer's instructions. After selection of transformed colonies, plasmid isolation was performed and digested by restriction enzymes to confirm whether the gene was successfully cloned into the vector or not. Plasmid DNA samples that had the right clone were sequenced (Macrogen, Korea). The obtained sequence of Oscheius isolate was compared with sequences of the Oscheius species available in GenBank (NCBI). The DNA sequences were edited by BioEdit [24] with sequences of related species and new isolates available in GenBank. The evolutionary relationship of the isolates with 4 species of Oscheius and 2 species of Rhabditis were evaluated [25] . Phylogenetic analyses (Maximum Parsimony analyses) of sequence data were done using MEGA [26] .
RESULTS
The morphometrical examination of dauer juveniles of nematode isolate Gg1 matched with the original descriptions of the respective species (Table 1). This species of dauer juveniles resembled with Rhabditis myriophila [16] , however, it differs in having larger body length (571.3-693.9) and distance from the head to the nerve ring (100-116.8), and smaller tail length (53. 4-76.8 ) and width at anus (10.4-13.8) (Figure 1 ).
The full sequence length of the ITS1-5.8S-ITS2 region including the partial sequence of 18S and 28S rRNA genes of the isolate of O. myriophila Gg1 was 1148 bp. The BLAST search indicated a 99% similarity among the O. myriophila Gg1 isolate sequence and isolate from USA (AY602176). Multiple sequence alignments of the ITS rDNA region of Oscheius and Rhabditis species are presented 
DISCUSSION
A new nematode was first isolated from European mole crickets and Turkey. Based on the taxonomical characteristics; the nematode isolate was identified as Oscheius myriophila.
According to morphologic data, dauer juvenile of O. myriophila Gg1 isolate was similar to the Rhabditis myriophila [16] , however, differs in having larger body length (L= 571.3-693.9 µm) and larger distance from anterior end to nerve ring (NR = 100-116.8 µm).
The new isolate (dauer juvenile) also closely resembles O. pheropsophi [27] The genus Rhabditis [28] includes several nematode species are associated with soil invertebrates. Several of species of the genus Oscheius were recorded from cadaver/soil like Rhabditis (O.) tipulae re-described by Sudhaus [29] associated with leather jackets larva of Tipula paludosa (Diptera: Tipulidae), R. (O.) myriophila [16] ; Rhabditis (O.) columbiana [30] associated with burrower bug, Cyrtomenus bergi (Hemiptera: Cydnidae). R. caulleryi [14] and R. myriophila [16] also cultured from millipedes [17] shamimi [19] were recovered from soil and R. (O.) guentheri [7] was isolated from decaying rice plants. R. (O.) amsactae was also recovered from cadaver of red-hairy caterpillar. We described a new isolate, Oscheius myriophila Gg1, as an associate of the European mole cricket, Gryllotalpa gryllotalpa.
Some Oscheius species such as O. carlianonsis [31] , O. siddiqii, O. niazii [32] and O. amsactae [33] were currently reported as enthomopathogenic nematode. Furthermore O. gingeri was also trapped by baiting with G. mellonella from the soil like enthomopathogenic nematode. All of which increase the importance of our isolate. Considering that the findings of this study will contribute significantly to integrated pest management of mole crickets and under soil pests such as Agrotis segetum, Agriotes lineatus and Melolontha melolontha [34] [35] [36] [37] . Future work will indicates the potential role of this nematode in natural regulation of mole crickets.
